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(54) IMAGE OUTPUT DEVICE 

(57)Abstract: 

PURPOSE: To provide a means that can effectively use 
a memory by performing the compression processing 
without increasing the number of pixels of the input 
image data when the image resolution is converted fro 
the input image data on an image output device. 
CONSTITUTION: An image data compressing circuit 103 
and an image data expanding circuit 105 are provided on 
the precedent and succeeding stages of an image data 
memory 104 respectively. The image resolution 
conversion processing is carried out before or after the 
image data are stored in the memory 104 based on a 
fact whether the image resolution of the input image 
data is higher or lower than the image resolution of an 
image output device. When the input image data undergo 
the primary conversion, this conversion processing is 
divided into an enlargement component and the other 
component and these two components are carried out 
after and before the image data are stored in the 
memory 104, respectively. 
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Unexamined Japanese Patent Publication No. Hei . 7-87303 

[0005] 

[Problems that the Invention is to Solve] However, 
in the aforesaid conventional image output apparatus , 
when the resolution of the input image data is lower than 
the resolution of the image output apparatus, the 
resolution conversion increases the number of pixels of 
the input image data. Thus, there is a problem of an 
increased amount of data after the resolution conversion, 
which results in deterioration in memory utilization, 
e f f iciency - 

[0006] The invention has been made in view of the 
above problem of the conventional technique. Its object 
is to provide an image output apparatus which can make 
effective use of a memory by performing compression 
processing without increasing the number of pixels of 
input image data in the aforesaid resolution conversion. 

[0007] 

[Means for Solving the Problems] Therefore, the 
invention is directed to achievement of the above object 
by arranging such a kind of image output apparatus as 
follows. That is, the image output apparatus include s 
a reducing means for reducing the resolution of input 
data, a compression means for compressing the 
resolution- converted data, and a storage means for storing 
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the compressed data. When the resolution of the inputted 
compressed data is lower than the resolution of the image 
output means, the input data is compressed and stored 
in the storage means without being resolution-converted. 
Further, the image output apparatus also includes a 
primary conversion means for dividing primary conversion 
processing of the input data into increasing processing 
and extra-increasing processing, thus performing the 
extra-increasing processing, an increasing means for 
performing the divide'd increasing processing, a means, 
for compressing the primary-converted data, a storage 
means for storing the compressed data, and an extension 
means for extending the data stored in the storage means. 
The input data is converted by the primary conversion 
means, and thereafter is compressed by the compression 
means and stored in the storage means. The data stored 
in the storage means is extended by the extension means 
and then resolution-increased by the increasing means. 
[0008] 

[Action] According to the above arrangement of the 
invention, for example, an image compression circuit is 
provided at the preceding stage of a memory for storing 
image data, while an image extension circuit is provided 
at the subsequent stage of the memory. When the resolution 
of input image data exceeds the resolution of the image 
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output apparatus, the resolution conversion processing 
is performed before the image data is stored in the memory . 
Also, when the resolution of the input image data is lower 
than the resolution of the image output apparatus, the 
resolution conversion processing is performed after the 
image data is stored in the memory. Thereby, the number 
of pixels to be stored in the memory is reduced, thus 
enabling effective utilization of the memory. 

[0009] Also, when performing the primary conversion , 
the primary conversion processing is divided into an 
increasing component and an'extra-increasing component. 
The primary cpnvers ipnprdces s ing by the extra- increasing 
component is performed before the image data is stored 
in the memory. The primary conversion processing 
(increasing processing) by the increasing component is 
performed after the image data is stored in the memory. 
Thereby, the number of pixels to be stored in the memory 
is reduced, thus enabling effective utilization of the 
memory . 

[0010] 

[ Embodiments ] The invent ion will be described below 
based on embodiments. 

(Embodiment 1) Fig. 1 is a block diagram (equal to 
Fig. 3 of the aforesaid conventional example) for the 
arrangement of a first embodiment of the image output 
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apparatus according to the invention. In the figure, 
reference numeral 101 depicts an input terminal from a 
host computer etc., 102 a resolution reducing circuit, 
103 an image data compression circuit, 104 a memory, 105 
an image data extension circuit, 106 a resolution 
increasing circuit, and 107 a printer engine. 

[0011] When the resolutionof the image data inputted 
from the input terminal 101 is lower than the resolution 
of the printer engine'l 0-7 , the resolution reducing circuit 

102 is passed and does nothing but output the input image, 
data to the compression circuit 103. 

[0012] On the other hand, when the resolution of 
the input image data exceeds the resolution of the printer 
engine 107, the resolution reducing circuit 102 reduces 
the resolution such that the resolution of the input image 
data becomes equal to the resolution of the printer engine 
107. Then, the result is outputted to the input image 
data compression circuit 103. The compression circuit 

103 compresses the input image data by a publ i cl y- known 
coding method of JPEG (Joint Photographic Experts Group) 
or the like, and the memory 104 stores the compressed 
image data . 

[0013] Next, when the printer engine 107 is started, 
the image data stored in the memory 104 is extended into 
the not-converted data by the image data extension circuit 
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105 and outputted to the resolution increasing circuit 

106. When the resolution of the input image data is lower 
than the resolution of the printer engine 107, the 
resolution increasing circuit 106 increases the 
resolution such that the resolution of the extended image 
data becomes equal to the resolution of the printer engine 

107. Then, the result is outputted to the printer engine 
107 . 

[0014] On the other hand, when the resolution of 
the input image data is.-'.hi^Her; thanv^th of. 
the printer engine 107, the resolution of the extended 
image data has already conformed to the resolution of 
the printer engine 107. Therefore, the resolution 
increasing circuit 106 does nothing but output the 
extended image data to the printer engine 107, thus 
executing printout. 

[0015] As above, when the resolution of the input 
image data exceeds the resolution of the printer engine 
107, the resolution conversion is performed at the 
preceding stage of the image data compression circuit 
103. When the resolution of the input image data is lower 
than the resolution of the printer engine 107, the 
resolution conversion is performed at the subsequent stage 
of the image data extension circuit 105. Thereby, the 
number of pixels to be stored in the memory 104 can be 
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reduced without any deterioration in image quality. 
Consequently, in the case of taking the same memory 
occupation amount, the losses by the compression can be 
reduced, and image quality enhancement can be expected. 
Also, in the case of taking the same data compression 
ratio, the memory occupation amount can be reduced, and 
an excessive memory can serve for another application. 

[0016] (Embodiment -2 ) Fig ; ^2 ; i.s'a block diagram (equal 
to Fig. 1) for the' air r a-ngemen t of a second embodiment 
according to the invention. In the figure, reference 
numeral 108 depicts a primary conversion circuit of input 
image data and 109 an increasing circuit of the image 
data. The same reference numerals as in Fig. 1 are given 
to constituent elements etc. which perform the same 
processing as in the first embodiment. 

[0017] The second embodiment is an example in which 
the invention is applied to the primary conversion 
processing of input image data. When the image data 
inputted from the input terminal 101 is subjected to the 
primary conversion processing, in the primary conversion 
circuit 108, the extra- increasing-component processing 
out of the primary conversion processing is executed with 
respect to the input image data. The image data subjected 
to the ext r a- increas ing-component primary conversion 
processing is compressed in the compression circuit 103 
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and stored in the memory 104. 

[0018] Next, when the printer engine 107 is started, 
the image data stored in the memory 104 is extended into 
the not-converted data by the extension circuit 105 and 
outputted to the resolution increasing circuit 106. In 
the increasing circuit 106, the increasing-component 
processing which has not been executed in the primary 
conversion circuit 108 out of the primary conversion 
processing is executed with respect to the extended image 
data. Then, the thus-processed image data is outputted 
to the printer engine 107, thus executing printout. 

[0019] As above, in the' embodiment, the primary 
conversion processing is divided into two components: 
the increasing component and the extra-increasing 
component. The extra-increasing-component processing is 
performed at the preceding stage of the image data 
compression circuit 103. The increasing component 
processing is performed for resolution conversion at the 
subsequent stage of the image data extension circuit 105. 
Thereby, the same advantages as with the first embodiment 
can be obtained. 
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